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土壤全氮百分含量为 0.038 ±0.006；全磷百分含量为 0.086 ±0.015 ；全钾百
分含量为 1.049 ±0.048；繁殖后营巢地土壤全氮百分含量为 0.090 ±0.015；全
磷百分含量为 0.262 ±0.154；全钾百分含量为 1.236 ±0.077. 繁殖后营巢地的
土壤含氮、磷、钾的水平均显著高于繁殖前( P < 0.05) ,亦显著高于非繁殖地( P < 
0.05) . 繁殖前营巢地土壤铜含量为 8.567±2.753mg/kg；锌含量为 43.1±12.525 
mg/kg；镉含量为 2.218±0.686 mg/kg；铬含量为 10.925±3.775 mg/kg。繁殖后
营巢地土壤铜含量为 22.394±2.693mg/kg；锌含量为 194.336±32.178mg/kg；镉





























The levels of soil nutrition (total nitrogen (N), phosphorus (P) and potassium 
(K)) and soil heavy metal (copper (Cu), zincum (Zn), cadmium (Cd), chromium (Cr)) 
were measured in the topsoil sampled from Jiyu islet in Xiamen Egret Nature 
Reserve. The total nitrogen, phosphorus, and potassium were determined by the 
Kjeldahl method, colorimetry method (blue molybdate-phosphate complex) and the 
method of flame atomic absorption spectrometry (FAAS) respectively. The percents 
of N, P, K in the topsoil collected under heronries after breeding season was 
0.090±0.015，0.086±0.015， and 1.236±0.077 respectively. Comparatively, the 
percents of nitrogen, phosphorus, potassium in the topsoil collected under heronries 
before breeding season was 0.038±0.006, 0.086±0.015, and 1.049±0.048. Our results 
showed that the contents of N, P, K in the heronry topsoil after breeding season were 
significantly greater than those in the topsoil collected before breeding（P<0.05）or 
than those in the topsoil without egret colonies（P<0.05）. The percents of Cu, Zn, Cd, 
Cr in the topsoil collected under heronries after breeding was 8.567±2.753mg/kg，
43.1±12.525 mg/kg，2.218±0.686 mg/kg ,and 10.925±3.775 mg/kg respectively. 
Comparatively, the percents of Cu, Zn, Cd, Cr in the topsoil collected under 
heronries before breeding was 22.394±2.693mg/kg, 194.336±32.178mg/kg, 
6.449±1.631 mg/kg and 34.024±12.921 mg/kg. Our results showed that the contents 
of Cu, Zn, Cd, Cr in the heronry topsoil after breeding were significantly greater than 
those in the topsoil collected before breeding（P<0.01）. The content of total N、P、
K in egret excrement was 6.89%, 3.68%, and 1.55%. The content of Cu、Zn、Cr、
Cd in egret excrement was 17.299 mg/kg, 46.300 mg/kg, 22.841 mg/kg and 15.127 
mg/kg respectively. 
These results concluded that the contents of N, P, K in the heronry topsoil and 
the heavy metal levels of Cu, Zn, Cd, Cr could be increased by the colonially nesting 















the changes of heronry habitat and plant community.  
 























关注的热点课题之一 [1、2] 。 
中国的土壤重金属污染日益严重。据中国农业部进行的全国污水灌溉区调
查，在约 140 万公顷的污水灌溉区中，遭受重金属污染的土地面积占污水灌区面
积的 64.8%，其中轻度污染占 46.7%，中度污染占 9.7%，严重污染占 8.4%。土
壤重金属污染具有污染物在土壤中移动性差、滞留时间长、毒性大等特点，并可
经水、植物等介质最终影响人类健康。[3] 
追溯到 20 世纪 50 年代，随着日本 1953～1956 年水俣病(Hg 污染)、1955～




金属是指原子密度大于 5g/cm3 的一类金属元素，大约有 40 种。主要包括 Cd、
Cr、Hg、Pb、Cu、Zn、Ag、Sn 等。但是，从毒性角度一般把 As、Se 和 Al 等
也包括在内。重金属离子(如 Cu2+、Zn2+、Mn2+、Fe2+、Ni2+和 Co2+等)是植物代
谢必需的微量元素，可是如果它们过量则具有相当毒性。 






























































































































































































暗色森林砖红壤表土全氮量达 0 .35％，在表土下 35～45cm 尚有 0 .15％；福
建省针阔混交林下山地红壤表土全氮量在 0 .1％～0 .3％；东北大兴安岭、长






一般当全磷量低于 0 .08％～0 .10％以下时土壤常出现磷素供应不足。我
国各地土壤表土中的全磷量（P2O5表示）变动很大。大体上从南至北逐渐增加，
从东到西也有某些增高。如我国南方沿海花岗岩、砂岩及浅海沉积物发育的砖
红壤，全磷量一般在 0 .03％～0 .06％。南方发育于第四纪红色黏土等母质上
的红壤、赤红壤等土壤，常常出现林木缺磷现象。 
自上世纪 70 年代初期，欧美国家开始治理点源污染后，很多湖泊、河流
的水质量并未象预料的那样改善，70 年代末期至 80 年代初期人们开始关注非
点源污染，并认定农业是非点源污染的主要贡献者[29、30]。因为随着含 P 化肥和
有机肥应用的不断增加，农业系统的 P 素输入大于输出，土壤 P 素的意义已超
出农学意义，其环境意义变得更为重要，尤其是在种植业和养殖业较为发达的
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